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Abstract:  The  aim  of  this  study  was  to  recognize  factors  associated  with  cancer  of  oral  cavity  considering  socio-demographic 
  characteristics. The cases were 350 with squamous-cell carcinoma of oral cavity diagnosed between 2005 and 2006 in Morbai, 
  Narandia, Budharani Cancer Institute, Pune, India. Similar number of controls match for age and sex selected from the background 
  population. Cases and controls were interviewed for tobacco related habits and general characteristics; age, gender, education and 
  possible   socio-demographic factors. Chi-square test in uni-variate analysis and estimate for risk showed that education, occupation and 
monthly household income were significantly different between cases and controls (P , 0.001). Irrespective to gender, relative risk, 
here odds ratio, (OR) of low level of education (OR = 5.3, CI 3.7–7.6), working in field as a farmer (OR = 2.5, CI 1.7–3.7), and monthly 
household income less than 5000 Indian Rupees currency (OR = 1.7, CI 1.2–2.3) were significant risk factors for oral cancer. While, 
there was no significant relationship between religious and or marital status either in males or females.
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Introduction
According  to  World  Health  Organization,1  of  the 
diagnosed oral cancer worldwide around 40% occur 
in India, Pakistan, Bangladesh and Sri Lanka.2 India 
has one of the highest rates in the world; accounting 
for one-third of the total cancers and unfortunately 
this figure continues to rise.1
Use of new products, blends such as panmasala 
and gutkha, is increasing not only among men but 
also among children, teenagers and women in which 
has also been associated with increased risk. Hence, 
oral cancer most commonly occurs in middle-age and 
older.
Micronutrient deficiencies3,4 and poor oral hygiene5 
has also been associated with increased risk.
Many epidemiological studies conducted over the 
last three decades in America, Europe, and Asia have 
provided strong evidence of an association between 
alcohol and tobacco use and an increased risk of oral 
and pharyngeal tumors.6–10
Low socio-economic status is as well significantly 
associated with increased oral cancer risk in high and 
lower income-countries, across the world.11
However,  there  was  no  report  about  the  socio-
demographic factors as independent risk for oral can-
cer in India. Hence, the aim of this study was to reveal 
the relationship between selected socio-demographic 




It was a hospital based case-control study, conducted 
at  Morbai  Naraindas  Budharani  Cancer  Institute, 
Pune, India, during 2005–2006.
Study population
The  subjects  were  selected  using  simple    random 
  sampling  procedure.  Cases  were  the  new  known 
patients of oral cancer aged above 18 years,   diagnosed 
and  confirmed  by  histopathological  results  and 
  classified by the standard International   Classification 
of  Diseases  (ICD-10)  criterion.  The  controls  were 
selected from the relatives, friends and neighborhoods 
of cases, who accompanied the patients referred to the 
hospital and cancer institute, who did not have cancer 
and thus apparently were healthy. The data related to 
demographic status and occupational was collected 
from both, cases as well as controls, after taking their 
written  informed  consent.  The  entire  information 
was recorded through personal interview and semi-
  structured validated questionnaires.
A total of 700 subjects were taken for this study. 
Interviews  were  conducted  in  the  local  languages, 
including  Hindi,  Marathi  and  English  with  the 
help of a trained interpreter. Information related to 
  education level was classified as illiterate, primary 
school  (up  to  5  years  education),  middle  school 
(6–8  years  of    education),  secondary  school  (9–13. 
12 years of   education) and graduate (including both 
  undergraduate and postgraduate).
Occupation was assessed according to   respondents 
self reports and coded as follows; Agriculture, blue 
collar, white collar, self-employed, professional and 
unemployed. Income is categorized as less or more than 
5000 Indian Rupees as monthly   household income. 
Religion was in two categories, Hindu and others, while 
in terms of marital status it was 3   categories; married, 
unmarried and others. Tobacco use   categorized as ever 
or never use of smoking and smokeless types. Alco-
hol and dietary habits also were assessed according to 
ever or never use of these factors.
Statistical methods
The data is presented as the numbers with   percentage 
(prevalence) or mean with Standard Deviation (SD) as 
appropriate. The significance of difference between the 
proportions of qualitative   characteristics is tested using 
Chi-square test of independence of attributes. The multi-
variate associations of risk factors with oral cancer were 
tested using multiple logistic   regression analysis. All 
the associations were adjusted for   potential confounders 
like age, gender; the use of tobacco and alcohol drink-
ing. The entire data was analyzed using a Statistical 
Package for Social   Sciences (SPSS) version 16.
Results
The  self-reported  age  in  years  at  the  time  of  data 
  collection  (interview)  matched  very  well  between 
cases and controls, ranging from 18–80 years with 
average age being 52 years (P = 0.551 by Students’ 
test). The majority of subjects were above the age 
40 years (P = 0.780). The gender distribution was 
also same in cases and controls with sex ratio being Socio-demographic factors associated with oral cancer
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2.5:1 and 2.6:1 respectively (P = 0.800 by Chi-Square 
test). Similarly, the place of residency was found to 
be same for the groups (cases and controls), 73% vs. 
75% for urban and semi-urban and 27% vs. 25% for 
rural residence respectively.
In terms of education level (self-reported),   illiterate 
number was higher for cases as compared to controls 
(P , 0.001). The difference was more significant for 
higher level education, where in the percentage of 
high school and above education was more in   controls 
compared to cases (P , 0.001).
The  employment  data  reveals  that  majority  of 
the cases belonged to agriculture sector followed by 
blue collar; 25.4% vs. 12% and 23.4% vs. 18.0% as 
  compared to controls (P , 0.001 for all). The self 
employed and white collar numbers were higher for 
controls than cases while there was no   difference in 
professional  and  unemployed    percentages  between 
the  two  groups.  Monthly  household  income  was 
  significantly    different  between  cases  and    controls. 
Majority of cases had lower household income ,5000/-
Rs (P , 0.001).
In terms of religion, majority (∼90%) of subjects 
(both cases and controls) belonged to Hindu   Religion. 
While marital status has shown that the categories of 
married and others (widowed, divorced and separated) 
in both cases and controls was not significant differ-
ent (P = 0.198 and P = 0.430 respectively). However, 
the difference was significant among cases and con-
trols (P , 0.014) for unmarried category. (Table 1).
Table 2 shows the crude odds ratio along with 95% 
confidence interval derived from the univariate anal-
ysis calibrated for socio-demographic characteristics 
such as education, occupation, income, religion and 
marital status in present and combination of main risk 
factors for oral cancer. The reference category for all 
demographical status was absence of the risk factors.
The  most  common  independent  risk  regarding 
these socio-demographic factors was education, low 
level  education  (primary  school),  with  the  gender 
specific odds ratio of 3.3; 3.6–11.1, in males and 4.6; 
2.1–10.3, in females. The next common risk was the 
income, less than 5000 monthly household income, 
with  OR  =  2.4;  1.6–3.7,  in  males  and  OR  =  6.4; 
1.5–17.2,  in  females,  followed  by  the  occupation 
type, working in field, with the sex specific odds ratio 
being  2.1;  1.4–3.2,  in  males  and  4.7;  1.6–14.0,  in 
female. However, among males blue collar job also 
was a significant factor (OR = 1.5; 1.0–2.2).
Religion  and  marital  status  did  not  show  any 
  association  with  the  development  of  oral  cancer 
  independently. Neither of them appeared to increase 
the risk, either in males or in females (OR was less 
than 1 in types of religion and marital status among 
both males and females).
Discussion
In this study, the low degree of educational   status was 
widespread among cases compared to the   controls. 
The majority of cases was the rural   residents and 
had agriculture as a source of occupation. This has 
resulted  in  their  monthly  income  level;  the  cases 
had relatively lesser income compared to the con-
trols. The study thus, suggests that the risk of oral 
cancer is inversely proportional to increasing level 
of  education  and    economical  status.  It  is  further 
confirmed  by  multivariate  analysis,  which  shows 
that education,   particularly low education, occupa-
tion,   agriculture and blue collar and low monthly 
household income were the   significant independent 
risk factors. These findings are consistent with the 
  similar studies done in the other parts of India by 
  Chattopadhyay;12   Sankaranarayanan et al13 and Rao 
et al14 reported earlier.
The  odds  ratio  derived  by  univariate  analyses 
  suggest  that  all  socio-demographic  factors  except 
  religion and marital status to be significant risk in this 
study. Women with oral cancer were more affected by 
socio-demographic  factors,  particularly,    education, 
occupation and income. Our findings are supported by 
Hebert et al15 and Sorensen et al16 which they believe 
that social and demographic characteristics are in rela-
tion to oral cancer. It may be due to effect of socio-
demographic characteristics, in particular, education 
and occupation on tobacco use among men; therefore, 
it can effect on development of oral cancer.
The selection of controls from cases   accompanying 
families and sibling could lead to bias, hence, we 
likely faced overmatching, however, it is worthy to 
note  that  relatives,  friends  and  caretakers  of  cases 
were more serious to co-operate in the study.
Cancer  in  general  is  multi-factorial  in  origin  and 
several environmental interactions are   possible. Age, gen-
der, illiteracy or low education level,   occupation; working Madani et al
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in agriculture sector, income; low monthly household 
income, marital status and married   people resulting in 
smoking, chewing, drinking and dietary habits can be 
considered as significant contributing factors modifying 
the multistage process of carcinogenesis.
conclusion
Results of the present study revealed the differences in 
the habits according to verities in socio-demographic 
characteristics between cancer patients and controls 
which  suggest  that  socio-demographic  factors  do 
play an important role. The social awareness through 
the education programs about the risk of oral cancer 
in India is highly warranted.
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Gender
  Male n = 505 251 (71.7) 254 (72.6) 0.800
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Age (yrs)
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